The Federal Open Market Committee (FOMC) has tied its asset purchases to a "substantial improvement" in labor market conditions. While we don't speculate on what the FOMC means by substantial improvement, we do explore the level of monthly job gains that would gradually deliver the underlying trend unemployment rate within a reasonable timeframe, under several plausible scenarios. We fi nd that the path of monthly job gains, which is highly dependent on a few key parameters, is likely to be smaller than the path associated with previous recoveries.
The Federal Open Market Committee (FOMC) announced in its December 2012 statement that asset purchases will continue as long as the outlook for labor markets does not improve substantially. 1 This made the overall size of the purchase program a function of the labor market outlook, along with the program's "likely effi cacy and costs."
There are many measures of labor market conditions, and the FOMC is likely to consider a broad range of indicators when it determines whether improvement qualifi es as substantial. 2 Nonetheless, employment growth and the unemployment rate are the most closely followed labor market measures and the best contemporaneous indicators of labor market conditions. 3 Looking at those two measures, we explore the level of employment growth that might best represent a substantial employment gain.
One way to approach the question is to look back at periods of strong growth in past recoveries. We have data going back to 1939, and looking at the best six-month period of employment growth in the U.S. economy (February 1946 to August 1946), we observe job gains of over a half million per month. With the size of today's labor market, that rate of growth would represent almost 2 million new jobs per month! Even the 75th percentile for growth in any six-month period since then suggests a monthly rate of job gains now of around 450,000.
Obviously, these numbers would be great going forward, but any current benchmark should fall within the realm of possibility given today's labor markets. Moreover, simple comparisons across previous recoveries don't account for potential changes over time in the underlying determinants of employment growth. So instead of a historical comparison, we use an economic model to evaluate the employment gains associated with progress on the unemployment rate.
The model allows us to explore the impact of three critical factors infl uencing employment growth trends. These factors are the projected level of aggregate output growth, slowing growth of the U.S. labor force, and less dynamism in the U.S. labor market relative to the 1980s. We show that each of these channels has important effects on the expected path of improvements in the labor market. For us, an improvement in the labor market corresponds to a reduction in labor market slack-that is, a decline in the unemployment rate toward its long-run trend (or natural rate), which is estimated to be 5.8 percent. Our fi gure is on high side of the central tendencies of the FOMC's projections for long-run unemployment, which go from 5.2 to 6 percent. 4 Ultimately, the level of improvement that is deemed "substantial" will be in the eye of the beholder, but we will consider outlooks which make steady and meaningful progress in lowering unemployment toward this natural rate.
Overall, we fi nd that the current economic environment is associated with smaller employment gains than have been typically seen in the past. Indeed, the scenarios that we view as relevant in today's economic environment would produce average employment gains of 150,000 per month or less for the current year.
A Simple Model of Output and Labor Markets
In order to quantify the extent of the employment gains that would be consistent with an improvement in the labor market, given current conditions, our model of labor markets explicitly incorporates the level of economic growth, the labor force participation rate, and the level of dynamism in the labor market as defi ned by job fi nding and separation rates. The model is based on Tasci (2012) , which accounts for the effects of job fi nding and job separation rates on the unemployment trend, modifi ed to incorporate changes in the labor force participation rate. 5 Our model treats each of the four variables as a combination of a trend component, which moves relatively slowly over time, and a cyclical component, which fl uctuates with the business cycle. Cyclical changes in the job separation, job fi nding, and labor force participation rates are related directly to the movements in the cyclical component of real output. For instance, a deep recession will generate a sharp decline in the job fi nding rate and a large rise in the separation rate, as well as a decline in the participation rate. As the cyclical component of output gradually disappears, output growth will gradually return to its long-run trend, and the unemployment fl ow and labor force participation rates will return to their trend levels at a rate based on their past adjustment history.
Using data on unemployment fl ow rates, labor force participation rates, and real GDP between 1948:Q1 through 2013:Q1, we estimate the model and calculate the trend components for all the variables. 6 We call this our model scenario. These trend estimates are based on the historical behavior of all the variables in the model. The model indicates a current unemployment rate trend of 5.8 percent (which can be interpreted as a natural rate), along with a signifi cant output gap (-2 percentage points as of last quarter). 63.6 percent-no doubt a refl ection of the length of time that the participation rate has declined since the end of the recession and its history of being only slightly cyclical. Finally, our estimates confi rm that the fl ows of people into and out of unemployment continue to be low, primarily refl ecting a long-run decline in turnover trends that has been previously identifi ed in related work (Tasci, 2012; Tasci and Zaman, 2010) .
Based on the typical cyclical response to an output gap, the model projects a relatively strong recovery in economic growth for the current year (3.1 percent), which reduces the output gap to below 1 percent by the end of the year. In this model, that recovery path reduces the projected unemployment rate gradually to below 6.5 percent by 2014:Q3. Given this path of the unemployment rate and the modeled labor force participation rate, we can calculate an expected number of monthly employment gains that is consistent with a relatively strong labor market recovery.
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This employment gain is defi ned in terms of the household survey (which is used in the unemployment rate calculation), but, on average, over time, the payroll employment gains should be similar.
Two results stand out in this projection under the model scenario. First, once the unemployment rate reaches 5.8 percent in the long run, employment gains of only 46,000 a month would be suffi cient to keep it there. This is a direct consequence of the slow labor force growth projected by the declining trend in the participation rate in our model scenario. Second, monthly gains of 149,000 are suffi cient to bring the unemployment rate down gradually to 7 percent by the end of the year and to lower the unemployment rate below 6.5 percent by the third quarter of 2014. Labor market slack is completely eliminated by the end of 2015.
While the model estimates are interesting, they build in statistical estimates, and therefore modeling assumptions, for the three critical factors cited above when determining the employment gains per month. Each of these factors is subject to some debate, and alternative estimates are worth considering. For example, the economic forecasts of most economists suggest that the baseline projection for GDP growth in our model is overly optimistic in the near term. Similarly, other researchers have suggested that the labor force participation rate might have more of a cyclical component than our model projection implies. Finally, since labor market turnover declined signifi cantly over time, exploring its potential impact would be useful.
To investigate the quantitative importance of these factors, we construct three additional scenarios using alternative assumptions for each. 
Near-Term Output Growth
The model generates projections without considering any data other than the four variables described previously. Other data, such as personal consumption, investment, and trade, which are typically used by economic forecasters to improve the precision of near-term growth estimates, are not included. In the model scenario, we project an average growth rate of 3.1 percent for output this year, which gradually slows until it reaches its trend growth rate of 2.2 percent in 2016. We think this is an overly optimistic forecast for the current year, given the concerns about the fi scal drag and weak global demand.
To highlight the importance of a slower recovery of output, we construct another scenario from our model, in which the near-term GDP path follows the projections of the Survey of Professional Forecasters (SPF). 8 We call this the SPF GDP scenario. The SPF expectation for growth this year is much lower, around 2.3 percent. 9 When it is incorporated into the model, the picture for employment growth is considerably weaker, and improvement in the unemployment rate is relatively slow (table 1) . In particular, unemployment dips only to 7.3 percent by year-end and then takes until 2015:Q3 to decline below 6.5 percent. The implied gradual improvement is consistent with employment growth, barely 108,000 jobs per month in 2013, and 92,000 in 2014. Comparing the model and SPF GDP scenarios highlights the signifi cant role that nearterm output growth plays in the employment growth picture.
Cyclical Participation
In our model scenario projection, we estimate the trend and cyclical components of the labor force participation rate over time by projecting the historical behavior of the variables in the model forward. Since historical participation rate movements have been only mildly cyclical, the model predicts a very small cyclical component for the participation rate in the future. But this prediction might not be very reliable if the current episode represents a breakdown in this historical pattern-which seems a possibility, given that the response of the labor force participation rate in this recession has been exceptionally drastic relative to past recessions. Ultimately, the degree to which the labor force participation rate recovers will depend on how much of the recent decline in the rate is cyclical and how much is trend. This is hard to forecast, and there is evidence on both sides.
It is very clear, for example, that demographic trends that are not related to cyclical factors have driven the participation rate up and down substantially over time. Since the 1950s, two key demographic trends have signifi cantly altered the participation trend. First, from 1950 until around 2000, more women continuously joined the labor force, driving a strong secular increase in the overall participation rate (fi gure 1). Second, from the 1970s until the late 1990s, a large baby boom generation drove up the share of the population that was in its prime working years, which also served to boost the participation rate. Neither of these factors has boosted participation recently, and models which account for the demographic structure of the population have been projecting declines in participation for some time, for example, Fallick and Pingle 2007. Over the same period, movements in the participation rate and the business cycle were weakly correlated. During recessions, the overall participation rate declined somewhat and later reversed course as the recovery picked up. One can expect some recently unemployed workers to get discouraged and temporarily drop out of the labor force during a recession. Similarly, potential new entrants to the labor force and the recently unemployed might choose to go to school instead of looking for work, thereby reducing the participation rate during a recession. These patterns might be reversed as the economy recovers and participation increases. Recent research on the participation rate has argued that cyclical factors such as these might have played a bigger role in the current episode than otherwise thought, and some of the recent decline might be temporary. 
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But in the most recent recoveries, there has been little indication of a post-recession bounce back in labor force participation. Therefore, the trend reversal around 2000, partly due to retirement of the baby boomers and the aging workforce, seems to have dominated the overall labor force participation picture in the last 15 years.
In the model scenario, the trend participation rate stands at 63.6 percent and is projected to decline by 0.33 percentage points per year. This view may be somewhat pessimistic, but recent work by Aaronson and Brave (2013) carefully explores the implication of the labor force participation trend and argues that trend employment growth per month will fall to around 35,000 by the end of the decade. Their results are consistent with our long-run estimates in the model scenario.
To illustrate the impact that a more signifi cant cyclical component would have on the near-term labor force participation rate, we construct the cyclical LFPR scenario. It assumes that the actual trend of the participation rate is higher than our baseline estimate, at 64 percent, and the annual decline in the underlying trend is similar to the level estimated prior to the recession, 0.2 percentage points per year. Under this projected path, the labor force participation rate stays at its current level until it reaches the trend, implying a gradual cyclical recovery in the participation rate relative to trend, similar to the path projected by Van Zandweghe (2012). We believe the two different paths for the labor force participation rate from the model and cyclical LFPR scenarios provide an interesting contrast in outcomes within the plausible set of alternatives. Figure 2 shows a comparison of these two paths with the most recently available participation rate projections from two public sources: the Bureau of Labor Statistics (BLS) and the Congressional Budget Offi ce (CBO), 11 although both sources have substantially underestimated the extent of the decline within the past two years by as much as one full percentage point. Neither of these published alternatives have been updated for the recent data, but the more optimistic path (cyclical LFPR scenario) gradually converges toward the BLS projections and runs nearly parallel to the CBO projections, once the cyclical nonparticipation is absorbed.
To understand the impact on employment growth of a more cyclical response in the participation rate relative to the baseline, we compare the model scenario and the cyclical LFPR cases, since the assumptions about output and fl ow rates are the same. The comparison highlights the long-term differences, as well as the medium-term adjustment in terms of employment gains. While both outcomes converge to similar unemployment rates over a similar period of time, the higher labor force participation rate in the cyclical LFPR scenario leads to more employment growth throughout the projection period, including almost twice as much employment growth in the long run when unemployment reaches its trend value.
Slowdown in Labor Market Turnover
Another crucial factor that will affect progress in the labor market is the role of labor market turnover, more specifically, the average rates at which workers fi nd and lose jobs. Turnover is important, because it determines the speed with which labor markets reshuffl e workers in response to the shock of a recession.
Labor market adjustment, the process through which people fi nd jobs and jobs fi nd people, takes time and resources. Even in the best of times, unemployment and job openings might coexist. In a dynamic labor market, where both of the underlying fl ow rates are high, the reshuffl ing happens much more quickly and as a result, unemployment adjusts quickly to its long-run level. If the fl ow rates are low, adjustment to the long-run trend takes place more slowly. Note that it is only the adjustment time that is a function of the churning process, not necessarily the unemployment rate trend.
One defi ning feature of the U.S. labor market over the last decade has been the marked decrease in both of these fl ow rates, hence a slowdown in overall turnover (fi gures 3 and 4) . This trend, which started in the 1980s, has been well documented for the separation rate. More recently, our research has found that even the average job fi nding rate has suffered a notable decline, and it has become more pronounced in the last decade and a half.
12
This slower rate of turnover has hampered progress on the unemployment rate. The same mechanism also implies that average payroll gains per month will be substantially smaller in the short run, as unemployment approaches its natural rate, than in more dynamic labor markets.
To highlight the importance of labor turnover, we contrast the results from the model scenario with those of a counterfactual scenario in which we assume levels of turnover that were observed in the 1980s. This scenario, labeled 1980s labor market in table 1, has both job fi nding and separation trend rates higher than current rates by almost 70 percent, such that the implied long-run unemployment rate is just below 6 percent, identical to the other cases.
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This specifi c, and unfortunately highly unlikely, combination of high turnover and strong output recovery implies an exceptionally quick adjustment in the unemployment rate, ending in 2013 at 6.5 percent. This path of improvement in the labor market implies almost 50 percent higher employment gains per month in 2013, relative to the model scenario. The dynamism and the stronger output growth of this scenario were characteristic of the early 1980s. Not surprisingly, the early 1980s recovery had a sharp rebound in employment accompanied by a sharp decline in unemployment, similar to the 1980s labor market scenario.
Conclusion
Having walked through a range of different assumptions and scenarios in table 1, it should be clear that unless labor markets swiftly return to the dynamism of the 1980s, we are unlikely to see sustained employment gains above 200,000 per month this year. Indeed, several of the scenarios we considered pointed to signifi cantly smaller expected employment gains.
To clarify this expectation, we also produced a scenario in which we combine some plausible alternatives. This scenario is not a forecast, but instead represents a particularly interesting combination of factors that infl uence expected employment growth. It includes a continuation of current labor market turnover rates, the GDP growth path currently forecasted by professional forecasters, and, perhaps most optimistically, a cyclical bounce-back in the participation rate. It's labeled SPF GDP with cyclical LFPR in table 1.
This combination of factors produces employment growth this year of 106,000. This growth rate picks up (165,000 workers per month next year and then 224,000 in 2015) as output growth accelerates, ultimately driving the unemployment rate below 6.5 percent by the third quarter of 2015. Importantly, given the economic conditions built into this projection, these are outcomes that could be characterized as consistent with the economy making steady progress to full employment.
What is very clear about this scenario, and most of the other scenarios that we considered, is that the buoyant monthly employment gains that accompanied prior recoveries are not likely to be repeated. Indeed, even if GDP growth were to surprise on the high side (3.1 percent for 2013 as illustrated in the cyclical LFPR scenario), employment growth generated by our model would still be just 147,000 per month in the current year, even though the economy would be on a path to a 6.5 percent unemployment rate by the third quarter of 2014.
Ultimately, the degree of change in employment growth or the unemployment rate required to represent a "substantial" amount of progress in the labor market outlook is a subjective judgment. However, the pattern of employment growth that the economy will generate over a multiyear span depends importantly on output growth, the trend paths of labor market dynamism, and labor force participation. In this Commentary we used a simple model of labor markets to demonstrate why it is reasonable to think that the monthly pace of employment gains is likely to be smaller than the U.S. has seen in past recoveries.
